Molecular biology of cystic fibrosis.
The past decade of research in cystic fibrosis has produced a wealth of information about the underlying defect responsible for the disease. The initial finding that the physiological disturbance in CF is one of abnormal electrolyte transport across epithelial tissues led to the elucidation of a pathway in which epithelial chloride transport is normally elicited in response to beta-adrenergic stimuli and involves the second messenger cAMP to activate protein kinase A. While that pathway was being described, work on the genetic front was concurrently providing information about the genomic location of the gene causing CF, which ultimately led to the identification and cloning of the gene encoding the cystic fibrosis transmembrane conductance regulator. The cloned CFTR gene provided a powerful reagent to use in the next generation of cell physiology experiments, in which it was determined that CFTR is not only the substrate of PKA phosphorylation, a step previously determined to be in the activation pathway of the chloride channel, but is in fact a cAMP-dependent chloride conducting channel itself. Further analysis of the gene has shown that although there is a single mutation that accounts for most of CF, there are well over 200 other lesions within the gene that can cause disease as well. Identification of these mutations has provided information into the normal function of CFTR by studying these variants in heterologous expression systems. As a result, the molecular mechanism of CFTR function is beginning to unfold, as well as the mechanism by which particular mutations impair that function. From a clinical perspective, the research brings optimism from two directions. First, understanding how disease-causing mutations impair function may culminate in pharmacologic approaches that can restore function to some of these mutants. Second, treating the disease at the level of the gene appears to be a realistic goal: Gene transfer experiments in cultured CF cells have shown that the procedure will restore cAMP-dependent chloride conductance to the cells, laying the groundwork for somatic cell gene therapy as a feasible treatment for CF. Currently, work is rapidly progressing in developing delivery systems for this purpose. Finally, animal models that should not only aid in understanding the physiology of electrolyte transport in epithelia but should serve as indicators for tests of therapeutic approaches to treating CF are being developed, either by pharmacological means or by gene delivery protocols.(ABSTRACT TRUNCATED AT 400 WORDS)